Abstract: This study investigates the effects of eco-efficiency actions on firm performance in terms of sales growth in an extensive sample of 11,336 small-and medium-sized enterprises (SMEs) located in 28 European countries. Our empirical results suggest that not all eco-strategies are positively related to better performance, at least not in the short term. We found that European companies using renewable energies, and recycling or designing products that are easier to maintain, repair, or reuse, perform better. Those that aim to reduce water or energy pollution, however, seemed to show a negative correlation to firm growth. Our results also indicate that high investment in eco-strategies improves firm growth, particularly in new members that joined the EU from 2004 onwards. Finally, we observed a U-shaped relationship between eco-strategies and firm growth, which indicates that a greater breadth of eco-strategies is associated with better firm performance. However, few European SMEs are able to either invest heavily or undertake multiple eco-strategies, thus leaving room for policy interventions.
Introduction
Although in existing research there seems to be a robust understanding of the factors that determine which innovations positively impact the environment [1] [2] [3] , exactly how eco-strategies to reduce environmental impact affect firm performance is still widely debated.
Conventional wisdom among economists, policymakers, and business managers concerning environmental protection was dominated by the idea that eco-strategies necessarily increased internal costs but not profits for firms. Some years later, Porter [4] and Porter and Linde [5] proposed a new green perspective emphasizing that both the environment and the firm can benefit, since stricter regulations may trigger innovation and lead to higher profitability and competitiveness in the long run.
Recently, Barbieri et al., Ambec et al., Dixon-Fowler et al. and Albertini [3, [6] [7] [8] ] provided reviews and meta-studies summarizing the empirical work on the economic effects of eco-strategies. These studies reveal the presence of considerable diversity in the empirical results, ranging from negative through non-significant to moderately (or even strongly) positive links between eco-innovation and firm performance. Such mixed results suggest that the relationship between eco-innovation strategies and firm performance is complex and poorly understood, indicating the need for greater effort in investigating the linkage. This could provide a conclusive argument to help managers bring about a win-win situation in which both firms and society can benefit from eco-innovation practices. In addition, a better evaluation of the relationship would be useful in designing effective future eco-innovation policies.
In this study we therefore focus on the role played by eco-strategies, and we ask whether firms are creating economic opportunities (in terms of firm growth) by improving their eco-performance or Recently, scholars have increasingly emphasized the win-win idea (improving the environment with no reduction in firm profits). Relying primarily on case studies, Porter and Linde [5] argue that more stringent but well-designed eco-regulation (mainly in the form of market-based instruments such as pollution taxes and tradable permits) can stimulate innovation which, by enhancing productivity, increases firm benefits. This is generally known in the literature as the Porter Hypothesis (henceforth PH), according to which eco-regulation is a means whereby a firm can benefit from environmental and economic performance. It has, therefore, attracted much attention among researchers and policy-makers because it goes against the conventional wisdom that environmental protection always has a negative effect on economic growth.
Existing Empirical Studies
Given the PH framework, a range of empirical studies have set out to analyse the relationship between eco-strategies and performance at firm-level (see Barbieri et al. [3] for a recent literature review on the economic effects of eco-innovations and also some examples: [9, 14, 16, 18, [26] [27] [28] ). Despite the accumulation of empirical work on this topic over the last decade, there is no general consensus on the direction and magnitude of the relationship. The emergence of heterogeneous results can be explained in the light of several dimensions such as the scope of analysis (firm or aggregate level, small or large sample), the variety of performance measures (productivity, growth, profitability), the hybrid indicators to measure eco-strategies (clean technologies, end-of-pipe techniques, pollution prevention, resource efficiency measures, etc.), the empirical approaches adopted, and the availability of data. Concerning the latter, most of the empirical contributions employ two typologies of data sources to analyse the economic effects of eco-strategies: patent data or survey questionnaires (such as the Community Innovation Survey (CIS) or Eurobarometer Special surveys in the European context). Although valuable and based on official datasets, we believe that the value of evidence focusing on patent data is limited because patents are likely to be skewed towards innovation in large firms and technologically intensive sectors, whereas most of the firms in the EU28 are small-or medium-sized and not included in the patent data. Figure 1 provides a synthetic overview of the framework used in our empirical analysis. Note that our empirical investigation does not examine the full chain of causality from eco-policies to eco-innovation and firm performance, since we cannot disentangle the effects driven by eco-policies and private market (strategic reasoning). Because of data limitation, this analysis focuses on the relationship between eco-innovation strategies and SME performance, and we therefore measure the total effects of eco-strategies (the direct effect stemming from private eco-investment and the indirect effect stemming from policy). Nevertheless, the present study is still relevant for policy-makers, as it indicates whether current eco-policies are sufficient to make eco-strategies profitable or whether policy adjustments are needed. Recently, scholars have increasingly emphasized the win-win idea (improving the environment with no reduction in firm profits). Relying primarily on case studies, Porter and Linde [5] argue that more stringent but well-designed eco-regulation (mainly in the form of market-based instruments such as pollution taxes and tradable permits) can stimulate innovation which, by enhancing productivity, increases firm benefits. This is generally known in the literature as the Porter Hypothesis (henceforth PH), according to which eco-regulation is a means whereby a firm can benefit from environmental and economic performance. It has, therefore, attracted much attention among researchers and policy-makers because it goes against the conventional wisdom that environmental protection always has a negative effect on economic growth.
Given the PH framework, a range of empirical studies have set out to analyse the relationship between eco-strategies and performance at firm-level (see Barbieri et al. [3] for a recent literature review on the economic effects of eco-innovations and also some examples: [9, 14, 16, 18, [26] [27] [28] ). Despite the accumulation of empirical work on this topic over the last decade, there is no general consensus on the direction and magnitude of the relationship. The emergence of heterogeneous results can be explained in the light of several dimensions such as the scope of analysis (firm or aggregate level, small or large sample), the variety of performance measures (productivity, growth, profitability), the hybrid indicators to measure eco-strategies (clean technologies, end-of-pipe techniques, pollution prevention, resource efficiency measures, etc.), the empirical approaches adopted, and the availability of data. Concerning the latter, most of the empirical contributions employ two typologies of data sources to analyse the economic effects of eco-strategies: patent data or survey questionnaires (such as the Community Innovation Survey (CIS) or Eurobarometer Special surveys in the European context). Although valuable and based on official datasets, we believe that the value of evidence focusing on patent data is limited because patents are likely to be skewed towards innovation in large firms and technologically intensive sectors, whereas most of the firms in the EU28 are small-or medium-sized and not included in the patent data. Figure 1 provides a synthetic overview of the framework used in our empirical analysis. Note that our empirical investigation does not examine the full chain of causality from eco-policies to ecoinnovation and firm performance, since we cannot disentangle the effects driven by eco-policies and private market (strategic reasoning). Because of data limitation, this analysis focuses on the relationship between eco-innovation strategies and SME performance, and we therefore measure the total effects of eco-strategies (the direct effect stemming from private eco-investment and the indirect effect stemming from policy). Nevertheless, the present study is still relevant for policy-makers, as it indicates whether current eco-policies are sufficient to make eco-strategies profitable or whether policy adjustments are needed. In the following, a summary is made of the recent empirical literature on the economic effects of eco-strategies on firm performance. Different concepts are used to measure firm performance, such as productivity (including, for example, value added, gross output, and turnover per employee), growth (in terms of sales), and financial measures (e.g., operating margins, return on sales, Tobin's Q ratio). Table 1 summarizes the relevant literature described in this section according to which dimension of firm performance is considered.
Eco-strategy Firm performance Figure 1 . Framework of analysis (own elaboration based on Lanoie et al. [12] ).
In the following, a summary is made of the recent empirical literature on the economic effects of eco-strategies on firm performance. Different concepts are used to measure firm performance, such as productivity (including, for example, value added, gross output, and turnover per employee), growth (in terms of sales), and financial measures (e.g., operating margins, return on sales, Tobin's Q ratio). Table 1 summarizes the relevant literature described in this section according to which dimension of firm performance is considered. Only two of the nine types of eco-innovation positively impact firm performance (reduced CO 'footprint' and recycled waste, water, or materials) In the European context, Doran and Ryan [18] , using a cross-sectional Irish sample, found that firms that engage in eco-innovation in general have higher levels of turnover per employee than firms that do not. Similarly, Hojnik and Ruzzir [20] , exploring Slovenian firms, and Przychodzen and Przychodzen [23] , examining a sample of Polish and Hungarian firms, suggest that process eco-innovation practices have no adverse effect on firm performance (in terms of profitability and growth) and conclude that it pays to be an eco-innovator. Meanwhile the study by Antonioli et al. [30] , which also analyses the general effect of eco-innovation on firm performance for a group of firms in the Emilia-Romagna region in Italy in 2010 and 2011, found that some firms' productivity performances (such us revenues over total labour cost) are positively related to eco-innovations.
However, contrary to this positive evidence of the impact of eco-innovation strategies on firm performance, some research indicates that not only is there no correlation between the two variables, there is not even a trade-off. For instance, Cainelli et al. [27] , using a sample of Italian services firms, show a negative link between eco-motivations and growth in employment and turnover in the short term. Focusing on the paper industry in four European countries (Germany, Italy, the Netherlands, and the United Kingdom), Wagner et al. [35] also provide evidence of a negative relationship, although only for one specific financial performance measure (return on capital employed (ROCE)), and reports no evidence of a significant relationship between two other economic performance indicators (return on sales (ROS) and return on equity (ROE)). On the basis of patent analysis, Marin and Lotti [15] more recently used a sample of Italian manufacturing firms and observed that eco-innovations exhibit a lower return relative to other innovations, at least in the short run. This differential effect seems to be especially true for polluting firms facing higher compliance costs for eco-regulations than other firms. In the context of transition economies, there is some evidence that better pollution prevention strategies generated by improved production processes neither improve nor undermine financial success in the Czech Republic [33] .
Beyond the extensive literature that looks at the link between eco-strategies in general and firm performance, some researchers have recently started to claim that most of the empirical studies analysing the relationship between eco-innovation practices and firm competitiveness should go further, distinguishing between different types of eco-strategy, rather than just focusing on the question "whether it pays to be green" [14, 16, 36] .
Based on a German sample, Ghisetti and Rennings [16] considers two typologies of eco-innovation: one aimed at reducing externalities and the other aimed at increasing energy and resource efficiency. Their econometric analysis, based on two waves of the Mannheim Innovation Panel, suggests that innovations leading to a reduction in the use of energy or materials per unit of output have a positive effect on firm competitiveness in terms of higher profits. However, innovations aimed at reducing externalities such as air, water, and noise pollution, and harmful materials, have the opposite effect. Using the same German data for 2009, Rexhäuster and Rammer [17] found similar results, as did Miroshnychenko et al. [32] using over 3000 publicly-traded firms across 58 countries.
Two other recent papers deal with the heterogeneity effect of eco-innovation strategies on firm performance. Doran and Ryan [31] , examining a sample of Irish firms, decomposed the eco-innovation variable into nine different types of eco-innovation practices, only two of which (reduced CO footprint and recycled waste, water, or materials) were able to impact positively on firm performance in terms of turnover per employee. These findings suggest that the question as to whether it pays to be green should be reformulated and better qualified in terms of the typologies of eco-innovation orientation. Similarly Leeuwen and Mohnen [19] , using a Dutch dataset, investigated the full chain of causality from eco-regulatory stringency to environmental and firm performance. They found that only resource-saving eco-innovations (those that can be assimilated into process-integrated eco-innovations) have a positive effect on total factor productivity (TFP), whereas pollution-reducing or end-of-pipe eco-innovations tend to reduce it.
In terms of firm growth, it is surprising that, despite the great importance of the current policy debate on green and sustainable growth in the European Union, the number of studies that examine the role of eco-innovation orientation in promoting firm growth is relatively small, especially when compared to the number of studies focusing on the growth effects of general innovations. Although technological innovations are generally recognised as contributing to firms' growth (for a reviewsee Coad [37] ), the effects of eco-strategies are still little-researched and unclear [13, 27] .
Cainelli et al. [27] using the CIS sample of Italian firms, found a negative link between environmental motivations in general and growth in both employment and turnover in the short term. However, Colombelli et al. [13] , analysing a sample of over 400,000 firms located in Germany, France, Italy, Spain, and Sweden during the period 2002-2011, shows that those oriented towards eco-innovation (identified on the basis of green patents) are characterized by higher growth rates than those carrying out only generic innovations.
With the aim of understanding and explaining the mixed results of the empirical research into the relationship between eco-strategies and firm performance across European countries, we formulate the following overarching research question: do eco-strategies have a positive link on firm performance? To help us arrive at an answer, we coherently test three hypotheses.
The first of these, following the existing literature mentioned above, looks at the different natures of eco-strategies and their effects on firm performance.
Hypothesis 1 (H1).
The economic effects of eco-strategies on firm growth patterns are heterogeneous and conditioned by the type of eco-strategy considered.
The second is in line with more recent studies that suggest there is a need to investigate the intensity of eco-strategies rather than the fact of their adoption. Antonioli and Mazzanti [38] , using a sample of Italian firms, shows that the level of eco-innovation investment plays a role in determining firms' productivity, whereas a non-significant effect is found for the adoption of eco-innovation investment. The negative or non-significant effects of adoption might be explained by the fact that eco-strategies need time for their effects to be felt, or because a minimum level of intensity is needed to cause a change in production efficiency or demand before any return on these strategies can be reaped [27] . This leads us to the second hypothesis:
Hypothesis 2 (H2).
The intensity of investments in eco-strategies triggers better firm performance.
As mentioned above, firms investing in eco-strategies have high risks and costs in the short term before they start to reap any benefit, because eco-strategies are characterized by a high level of uncertainty, novelty, and the need to go beyond the firm's core competencies. These characteristics are especially important for SMEs, which face major difficulties in obtaining credit for their eco-investments compared to larger firms, which often have better access to equity and long-term loans [11] . As known from general innovation theory, given the inherent risk of innovation, firms have the incentive to diversify or develop multiple external linkages and strategies in order to maximize their chances of success [39] [40] [41] . However, diversification comes at a price. A firm needs additional training for its employees, new equipment, and time to integrate and assimilate new strategies.
The empirical results generally suggest that wider horizons regarding innovation objectives and knowledge sources are associated with better performance. However, studies into the effect of a greater breadth of eco-strategies on firm performance are still missing.
Using industry-level data from 12 OECD countries, Soltmann et al. [29] shows that the general relationship between the intensity of green inventions and performance is U-shaped. They concluded that the turning point is quite high and consequently only relevant for a few industries. For most industries, therefore, an increasing level of green inventions has a negative effect on firm performance. The same empirical evidence of a U-shaped relationship between environmental performance and profitability for firms in the manufacturing and service industries was recently provided by [34] .
Our third hypothesis is therefore:
Hypothesis 3 (H3).
Firms with a greater breadth of eco-strategies experience better firm performance.
These three hypotheses are calibrated in the econometric work developed below. This analysis was only made possible because of our dataset containing the environmental patterns of European SMEs drawn from the information obtained from a survey of a large sample of SMEs located in EU28 member countries.
Methodology and Data

Database and Descriptive Statistics
The source of the data used in this paper is the Flash Eurobarometer Survey 426 (FLE426) on "Small and Medium Enterprises, Resources Efficiency and Green Markets, wave 3". It was conducted between 1 and 18 September 2015, and follows earlier Eurobarometers (FL342 in 2012 and FL381 in 2013). The database includes the 28 member states of the European Union, plus Albania, the former Yugoslav Republic of Macedonia, Montenegro, Serbia, Turkey, Iceland, Moldova, Norway, and the US, and covers large companies and SMEs.
In the Flash Eurobarometer Survey 426, a total of 15,020 managers (13,114 from the EU28) were selected using a stratification procedure according to the dimensions of firm size (four categories: 1-9 employees, 10-49 employees, 50-249 employees, and 250 employees or more) and sector (four categories: manufacturing, retail, services, and industry). It is important to stress that, as in any survey, the information gathered relies on the interpretation made by the manager answering the questions. Despite the subjective nature of many of the questions, we believe that, on average, the information obtained via these questions is a good proxy for the general attitude of top management toward eco-issues.
One of the main advantages of the Flash Eurobarometer Survey 426 is that it is an extensive survey that includes three dimensions: country, sector, and firm size. Most environmental empirical databases offer only aggregate information at the country level, so having three dimensions in the same database allows researchers many possible views and perspectives on the data. However, the main drawback is that it is a cross-sectional dataset, and so the problem of simultaneity is somewhat unavoidable. So far this has been a problem common to all studies that use Flash Eurobarometer datasets [42, 43] .
Due to the focus of our analysis (the effect of eco-strategies on growth in SMEs across the EU28) and the data cleaning procedure (discarding observations with missing values for the relevant variables), the final sample includes 11,336 firms.
To examine the differences between EU countries in some depth, we also classify the EU28 countries into two clusters: the European Union-15 and new members of EU (the group of recent member states that joined the EU from 2004 onwards). Internal differences in eco-performance in these two clusters are found to be important, especially for the new EU members, which operate further from their respective eco-technological frontiers [44] [45] [46] . Table 2 gives an overview of the final sample. The EU15 group includes 6104 firms and the new members group 5232. The sample is dominated by the services and retail sectors, and by very small firms with one to nine employees in both country groups. Table 3 displays the characteristics of the sample by country group. About 40% of the firms in the sample say that annual turnover increased over the previous two years while over 25% reported a decrease in their growth rate. When comparing established members against new EU members, SMEs in the first group are more likely to have increased their annual turnover (43% vs. 39%). Most of the SMEs (86% of the sample) are taking action to become more resource efficient. This may be because the period under observation was one in which major policies were being implemented at EU and national levels (Europe 2020 strategy and subsequent roadmaps). The most common resource efficiency actions taken by the EU28 are those aimed at saving energy (63%), minimising waste (57%), and saving materials (56%). In contrast, SMEs are less likely to be taking actions to use predominantly renewable energy (13%). When we look at all the countries involved, firms are implementing an average of three eco-strategies to become more resource efficient. However, the country group analysis shows a slight degree of variation in the number of resource efficiency actions being taken by SMEs. Firms in the new member states that joined the EU from 2004 onwards are likely to implement fewer green practices than their counterparts.
Overall investment in resource efficiency actions is low, with almost 50% of SMEs that are taking action investing less than 1% of their turnover in this area in the previous two years, and 40% investing 1-5%. Only 10% invested more than 6% in eco-strategies. The small amounts of money assigned to resource efficiency practices may indicate that firms invest the minimum simply to comply with environmental legislation. Otherwise, there are no great differences between country groups in the proportions they invest in eco-strategies, although new members still show less favourable investment indicators.
In short, the values reflected in the two clusters of countries, together with the substantial significance of the t-test, suggest that the profile of SMEs from former EU member countries differs slightly from that of new member countries. The first group presents greater sensitivity to the undertaking of resource efficiency practices to be greener and invests slightly larger amounts of money in fostering them thanks to their own technical expertise and greater external finance. 
Empirical Strategy
We estimate an ordered logit model, where we compare the impact of the various eco-innovation strategies on different exclusive categories of turnover growth: increased, unchanged, and decreased (which is the base case) The models for ordinal outcomes can be described in terms of a latent variable. The structural model is:
where y * i,c is the latent variable (annual turnover growth of firm i in country c), X is a vector of explanatory and control variables, and ε i is the idiosyncratic error term. The latent variable can be divided into M ordinal categories, so the observed variable is:
and the probabilities of observing y * i,c = j are given by:
where F denotes the logistic cumulative distribution function. The three categories for our growth variable y * are: decreased (j = 1), unchanged (j = 2), and increased (j = 3). To test our first hypothesis, we include a dummy variable indicating whether or not a firm is undertaking any eco-strategy to be more resource efficient (Equation (2)). Then, following the argument that a distinction needs to be made between different typologies of eco-strategy to assess the effects of those innovations on firm growth, we specified Equation (3). Based on the question "What actions is your company undertaking to be more resource efficient?", in Equation (3) we include a vector of eight different types of eco-strategy: water reduction, energy reduction, using renewable energy, saving materials, minimizing waste, selling scrap material to another company, recycling, and designing products that are easier to maintain, repair, or use. To examine whether the intensity is more important than the adoption, we then introduce a dummy variable into Equation (4) to account for the intensity of the eco-strategy investment. This variable takes the value one if the firm investment in eco-strategies is higher than five percent of annual turnover. 
Moving on to the empirical test of whether the breadth of eco-strategies is associated with positive firm performance, we estimate the models in Equations (5) and (6) . First, we introduce the breadth variable that refers to the number of eco-strategies implemented by each firm. Then, to identify any non-linear relationship, we also introduce the quadratic form of breadth. To minimise any estimation bias due to an omitted variable, we have included in all the equations a series of control variables in line with previous work on the determinants of firm growth (for a review, see Coad [37] for a survey), as well as restricted by the variables available to us in our dataset. Regarding the set of control variables, to take into account relevant observable firm-level characteristics, we introduce the following variables: firm size (micro-(1-9 employees), small-(10-49 employees), and medium-sized (50-249 employees)), age (young), the role of technological and management capabilities within the firm (own technical expertise), and the importance of internal and external financial support in implementing resource efficiency activities (own finance and external finance, respectively).
Then, as the different eco-strategy variables can be correlated with unobserved firm-specific heterogeneity, we also control for firms' attitudes towards the environment. For instance, positive performance effects due to higher resource efficiency strategies could be a result of better management, especially eco-management. To prevent any potential omitted variable bias, we include two dummy variables that consider the influence of firm eco-orientation by considering whether the environment is one of the top priorities (greenness priority) and whether the firm is aiming to create a competitive advantage or business opportunity by taking actions to be more resource efficient (business opportunity). Finally, we include sector dummies (manufacturing, retail, services, and industry) and country dummies (Appendix A summarizes the list of variables and their definition, Appendix B shows the correlation matrix).
Due to the non-linear form of the ordered logit estimation, the size of the coefficients should not be directly interpreted. The focus should be on the sign and significance of the estimates. Clustered standard errors by country are reported to avoid an underestimation of standard errors due to intra-group error correlation.
Before turning to the regression results, we first address potential concerns about the presence of multicollinearity. Table A2 shows the correlations between the independent and control variables. The correlation coefficients and variance inflation factors raise no concerns regarding multicollinearity. The results of a collinearity diagnostic test on the regression models show that the mean variance inflation factor (VIF) values range between 2.41 and 3.10 (well below 10), thus, confirming the absence of multicollinearity problems in the dataset. The only noteworthy correlation is between the eight eco-strategies and breadth (from 0.37 to 0.70), which will be included in separate model specifications later on.
Results
The results of the ordered logit model for the whole database and for both country groups considered in this paper are displayed in Tables 4-6. Five specifications have been estimated. Specification I shows the results when the eco-strategy variable makes no distinction between the nature of the eco-strategies. Specification II decomposes the eco-strategy variable into eight different resource-efficiency practices according to the Flash Eurobarometer Survey 426. Specification III considers the intensity of those eco-strategies. Finally, specifications IV and V incorporate the breadth of the eco-strategies and the quadratic form of breadth, respectively, to test whether firms with a greater breadth of eco-strategies experience better firm performance. We must stress that the cross-sectional nature of the dataset we are using constitutes a limitation to the scope of the present analysis and only allows us to comment on correlations between variables rather than proper causations. Clustered standard errors by country (28 clusters). *, **, and *** correspond to significance levels of 1%, 5%, and 10%, respectively. Dependent variable: annual turnover growth (1) Decreased, (2) Remained unchanged, (3) Increased. Table 5 . Ordered logit regression: EU15 members.
(I) (II) (III) (IV) (V)
Eco-strategy −0.158 Clustered standard errors by country (15 clusters). *, **, and *** correspond to significance levels of 1%, 5%, and 10%, respectively. Dependent variable: annual turnover growth (1) Decreased, (2) Remained unchanged, (3) Increased. Clustered standard errors by country (13 clusters). *, **, and *** correspond to significance levels of 1%, 5%, and 10%, respectively. Dependent variable: annual turnover growth (1) Decreased, (2) Remained unchanged, (3) Increased.
We found for all the countries involved that undertaking of an eco-strategy in general to be more resource efficient is associated with reduced growth in terms of turnover. When we split the sample by clusters, the eco-strategy coefficient remains negative, but is non-significant. In general, these results suggest that there is a need to consider the relationships of different eco-strategies in detail, since their effects on firm performance, and especially firm growth, are heterogeneous. At first sight, our main finding would be the negative relationship between eco-innovation strategies and firm growth, meaning that it does not pay to be green. However, going a step further and distinguishing between different types of eco-strategy, we instead find clear confirmation that not all measures to improve resource efficiency have the same effect on growth, and therefore it would be best to decompose them.
Of the eight types of eco-strategy considered, only three have a significantly positive effect on firm performance. Using predominantly renewable energy (e.g., including own production through solar panels, etc.), recycling by reusing material or waste within the company, and designing products that are easier to maintain, repair, or reuse are eco-strategies that relate to positive firm growth. However, firms that aim to reduce water or energy use experience a negative and strongly significant effect on growth. The other eco-strategies under consideration show no significant effect on firm growth. In line with previous literature, this suggests that the effect of eco-strategies on firm performance varies depending on the specific sub-type of resource efficient strategy considered [16, 31] .
Regarding the two country groups, the results for EU15 show that firms that undertake an energy reduction eco-strategy see a decrease in firm performance, whereas two resource efficiency practices-the use of renewable energies and the design of products that are easier to maintain, repair, or reuse-seem to play a more important role in firm growth. As for the new member group, only one of the eight eco-strategies-the predominant use of renewable energy-exerts a positive and strongly significant effect on firm growth. In addition, firms in these countries that implement water and energy reduction activities show the worst performance.
Other reasons for the negative relationship between eco-strategies in general and firm performance may be that firms might find it difficult to reap the returns from these resource efficiency practices since they need time before they exert their full effects, or that the intensity of the strategies (which we do not observe in specifications I and II) is not sufficiently high to modify the production process or stimulate demand through environmental innovation dynamics. Regarding the latter, when we include investment in eco-strategies (specification III), it seems that greater investment in resource efficiency strategies trigger an improvement in overall firm performance. However, only a few firms in the sample invest intensely in eco-strategies and turn them out to be profitable in terms of firm growth. In contrast, when we split the analysis into EU15 and new member groups, the large amounts of money spent on resource efficiency strategies are only positive and significant for countries that have recently been incorporated into the EU project.
Regarding our third hypothesis, specifications IV and V examine the link between breadth of eco-strategies and firm performance. When breadth is introduced in specification IV a negative relationship is found, although this relationship is not significant. In specification V, however, when we also incorporate the quadratic term, the breadth variable becomes negative and significant, and the quadratic term positive and significant, which suggests that the wider array of eco-strategies influences firm performance more than proportionality. The relationship between firm growth and the number of eco-strategies carried out by firms is U-shaped, in line with the findings of Soltmann et al. [29] using industry-level data. This implies that when the number of eco-strategies undertaken is low, this has a negative impact on firm performance. Conversely, when the number of eco-strategies is high, this triggers firm growth (see Appendix C). However, again only a few firms in the sample undertake a large number of eco-strategies. These results are still robust when we split the sample into our two clusters of countries-the breadth variables and their quadratic forms have the same sign but are not significant.
As for the effects of the control variables employed in our econometric specification, the results reveal that firms that value either the environment as a core priority activity or resource efficient practices as a means of creating a competitive advantage show better firm performance. We note that SMEs in the EU15 group rely more heavily on better eco-management than countries that have more recently joined the EU.
In addition, having good own technical capabilities and expertise, and good access to financial resources (both internal and external) significantly helps European SMEs to improve their firm performance. Our results clearly confirm the conjecture that firm growth is different across country groups. External finance significantly increases firm growth in new member states, although, this variable seems not to be relevant for long-standing members of the EU. Own technical expertise and own financial resources also show a significant positive influence on growth in the EU15 countries. These results are in line with Hölzl [47] , finding that technological capabilities seem to be more important in high-growth SMEs in countries that are closer to the technological frontier.
As far as firm characteristics are concerned, age and size are found to be important determinants of a firm's growth, with a large body of evidence showing that younger and smaller firms are more dynamic and thus more effective in spurring growth [37, 48] . Regarding age, our results are in line with the previous literature, with young firms seeming to perform better. Firm size, meanwhile, is positively correlated to firm performance in both country groups in our sample.
Finally, the explanatory variables used in the ordered logit estimation confirm that sector and country factors have an impact on firm growth. Using the Wald test, we also examined the joint significance of the country dummies for the whole sample. The p-value of this test, which is equal to 0.000, allows us to reject the null hypothesis that the coefficients are jointly equal to 0. Indeed, this test shows the relevance of country specificities. Moreover, we obtain this result for all the specifications adopted in the paper.
Additional Analyses-Robustness Check
In this section, the robustness of the ordered logit model (OLM) estimates are tested. A critical assumption of the OLM is that it requires the distance between each category to be equivalent (proportional odds assumption). It also requires the number of categories not be too large and for there to be sufficient variation in each category. Since an ordinal dependent model might violate the proportionality assumption, the estimation requires models that avoid the assumption of equality in the distance between categories [49] . To test whether this assumption is violated in our sample, we used the Brant test [50] in each model specification. Unsurprisingly, the test shows that our models violate the parallel-lines assumption, partly due to the inclusion of the many country dummy variables. If we focus on our independent and control variables, there are few occasions when the parallel regression assumption is violated. The test statistics indicate that the assumption is violated for the following variables: business opportunity, size (50-249 employees), and manufacturing and retail sectors (see Appendix D for further details).
Therefore, as a robustness check for the ordered logit model and as the literature suggests, we provide additional estimates. First, we dichotomize the outcome variable (increased vs. unchanged or decreased firm growth) and use a binary logistics regression. We then also report a model that does not assume proportionality (generalized ordered logit model).
In essence, the results from both models, the logit and the generalized ordered models, convey the same story (not reported here due to space limitations, but available from the authors upon request). Not all eco-strategies have the same impact on firm growth across SMEs in the EU28, and the intensity and breadth of the eco-strategies are relevant regarding firm growth. In short, we can rely on the results from the standard ordered logit model as presented above (The results are not reported here but are available upon request.). In addition, to test the robustness of the estimations we perform two more regressions. First, we run an ordered probit only for manufacturing firms given their innovation potential and environmental pressure. Second, because of the heterogeneity of the EU15 group, we split the cluster into core countries and Mediterranean countries in order to better understand the differences between the two. The results are in accordance with the current results displayed above (the results are not reported here but are available upon request).
Conclusions
The aim of this paper was to shed light on how eco-innovation strategies impact on SME growth across European countries. Previous empirical studies on the relationship between eco-strategies and firm performance have often been based on relatively small samples and are usually confined to a single country. Our paper expands this stream of research by using an extensive dataset covering a large sample of SMEs in 28 European countries. In addition, we classify the EU28 countries into two clusters. This distinction between EU15 and new EU members (the group of states that joined from 2004 onwards) allows us to better understand the differences between the two groups of countries.
Through the application of an ordered logistic model, our empirical results suggest that there is a need to distinguish between different eco-strategies and, in line with previous literature, draw attention to the fact that the correct question is not whether 'it pays to be eco', but rather 'when' and 'for whom' it pays to be eco. Firm growth varies greatly according to eco-strategies, and thus, not all eco-strategies are positively related to better performance, at least not in the short term. It would appear that in a European SME context, certain measures in eco-strategies can result in a win-win situation for both the firm and society, while others result in a better environmental situation at the expense of firm performance in terms of growth. We find that European firms using renewable energies perform better. Undertaking eco-strategies aimed at recycling or designing products that are easier to maintain, repair, or reuse also increases firm growth in EU15 members of the EU. However, those firms that aim to reduce water or energy pollution seem to show a negative correlation with firm growth. Consequently, our results also shed light on the idea that the analysis and classification of different types of eco-strategies does matter.
Furthermore, our results indicate that higher investment in eco-strategies improves firm growth, particularly in the new member states that joined the EU from 2004 onwards. In other words, it seems important to be eco-efficient, but it must also happen in a big way. Finally, we observe a U-shaped relationship between eco-strategies and firm growth, meaning that a greater breadth of eco-strategies is associated with better firm performance. However, few SMEs are able to either invest large amounts or undertake large numbers of eco-strategies.
At the same time, we also observe that the conjecture of firm growth is different across country groups. Valuing the environment as a core activity of the firm is more important for EU15 members, whereas new EU members seem to rely more on external finance for growth.
To sum up, our empirical evidence suggests both a negative and a positive relationship between eco-strategies and firm performance that depends, on the one hand, on the types of eco-strategies, and on the other, on the level and intensity of those eco-strategies. Hence the association between eco-strategies and firm performance may be more complex than simply positive, negative, or neutral. This would suggest that the theoretical framework should encompass, at the same time, both perspectives: a positive and negative relationship between eco-strategies and firm performance.
In terms of implications, we find that most European SMEs do undertake eco-strategies but at a low investment intensity. Since the impact of eco-strategies is negative when investment intensity is not considered, this suggests that there is room for policy interventions aimed at raising awareness among SMEs of the advantages of making a minimum level of investment in eco-strategies. The eco-strategies whereby European firms add value vary slightly across different countries. Policy-makers should therefore consider the economic and technological specifications of each group of EU countries so as to choose the best possible instruments for increasing investments in eco-strategies. Furthermore, a greater breadth of eco-strategies is associated with better firm performance, and therefore managers should evaluate not only the benefit of each particular eco-strategy, but also the possible synergies and interactions between different strategies.
The analysis presented has provided useful additional results on the effects of eco-strategies on firm performance. Nevertheless, it is important to highlight some limitations of the paper that could be the object of fruitful future research. The database only allows us to identify the existence of a specific eco-strategies and the intensity of all strategies in general (through categorical values on an interval scale), but we cannot capture individual eco-strategy intensities. We have seen that sometimes carrying out an eco-strategy is not enough; a high level of intensity is also necessary. This suggests that developing more sophisticated proxies of eco-strategies is potential avenue for future research. On the methodological front, our cross-section analysis could be further extended by incorporating temporal dynamics in the analysis as data becomes available. The use of panel data would still correct for any remaining unobserved heterogeneity or omitted variables issues. Finally, because of data limitations, we analysed firm performance using a single measure, and in a categorical dimension. In addition to growth performance, future research may extend the findings using other measures. In an ideal world, one would exploit balance sheet data on profitability rather than self-reported measures, but statistical offices' understandable anonymization procedures currently prohibit this. Another important extension of this study would be to investigate the economic effects of eco-strategies, not only for firms, but for society as a whole, by looking at measures of productivity or employment instead of firm growth. Figure A1 . Adjusted predictions. 
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